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A triplet NbTi/Cu superconductor, high current 
density superconducting strands for a Cable-In-
Conduit Conductor (CICC), has been used to 
study the influence of the current distribution 
within the triplet on its stability. Table 1 shows 
the specifications of the triplet superconductor. 
The triplet was non-inductively wound thirty 
turns to a fiber reinforced plastic (FRP) holder in 
order to measure its superconducting properties 
and stabilities under external magnetic field. The 
initial current distribution among superconducting 
strands was controlled in terms of a resistive 
heater wound on the outset of each strand. A 
carbon paste heater was attached to strand 1 to 
initiate a normal zone. The schematic of the 
experimental sample is shown in Fig. 1. The 
Minimum Quench Energies (MQE) have been 
measured with different initial current 
distributions within the triplet. 
Figure 2 shows the relationship between the 
initial current distribution of the triplet and the 
minimum quench energy (MQE) when the total 
transport current of triplet is 360 A and external 
magnetic field is 5 T. The duration of heat input is 
fixed to 10 msec. Open and filled circles indicate 
the maximum input energy for recovery and the 
minimum energy for quench, respectively. The 
initial current of strand 1 is normalized with 
respect to the one-third of total transport current, 
I I/Ototal/3). The transport current of other strands, 
strand 2 and strand 3, is controlled the same value. 
We experimentally confirmed that MQE changed 
with the difference of initial current distribution 
among the strands. This reason is discussed from 
the viewpoint of the difference between transport 
current of heated strand and its minimum 
propagating current. 
In Fig. 2, a vertical dashed line denotes the 
n1inimum propagating current. MQE remains 
almost unchanged when the transport current of 
strand 1 is less than the minimum propagating 
current. On the other hand, MQE decreases as the 
transport current of strand 1 increases not less 
than the minimum propagating current. It is 
assumed that the stability of triplet is affected 
significantly by the heat generation at the 
contacting surface between strands due to current 
redistribution when the current of heated strand is 
larger than its minimum propagating current. 
Table 1. Specifications of the triplet 
Strand diameter 0.81 mm 
Cu/SC ratio 3.5 
Surface 
Cabling twist pitch 
Critical current per strand 
Thermal 
Resistive_L --.,.._,;,.----~ 
heater 
Bare copper 
65mm 
116 A at 7 T 
~eater 
Pick-up coil 
Triplet NbTi/Cu superconductor 
Fig. 1. Schematic of the experimental sample 
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Fig. 2. Relationship between the initial current 
distribution of the triplet and MQE. 
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